S U M M A R Y During balancing on a seesaw normal individuals have a mean sway oscillation of 4'3 Hz, which is significantly lower (3*3 Hz) in patients with peroneal muscular atrophy. It is assumed that the oscillations in both cases are generated by spinal stretch reflexes and that the lower frequency in patients with peroneal muscular atrophy is due to their slower nerve conduction velocity. The balancing movements are altered when spinal stretch reflex activity is reduced by ischaemia but are normal in patients with a dorsal column lesion despite a similar sensory loss. The analysis of balancing movements can be a diagnostic tool in differentiating several sensorymotor disturbances.
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As already described by Romberg (fig 1 upper part) . Normally the main frequency of the resulting anterior-posterior oscillation was 3 9 to 5 Hz as evaluated by the frequency peaks in the Fourier spectra for the displacement of the centre of force and the movements of angle at ankle, hip and head (fig 2A) . The amplitudes of the rapid angle fluctuations during balancing were up to 50 and the stretch velocity reached 1500 to 170°/s.
From phys,iological studies9 10 it can be assumed that in a balancing motor task as described here, sipinal stretch reflexes in the leg muscles are present due to an increased reflex gain, although tendon tap reflexes are reduced or abolished. It is therefore suggested that these fast fluctuations are the consequence of segmental stretch reflex activity of the leg muscles.
Considering the segmental stretch reflex latency and the electromechanical coupling time, the threshold in ankle angle dis,placement which is needed to evoke a significant reflex contribution must be below 5°which is the mean ankle angle change measured in our normal subjects. From studies in the cat" it can be It was shown by the original recordings for one patient with peroneal muscular atrophy in fig 1 (lower half) that the amplitude of the ankle angle oscillation was much higher (above 10°in the average). Consequently the displacement of the centre of force and head and hip movements was larger, which is an expression of an enhanced instability on the seesaw. As can be seen from the Fourier analysis (fig 1, right half) for this patient, the sway frequency peak is considerably lower than the normal.
These typically altered sway parameters were found in all patients with peroneal muscular atrophy whose nerve conduction velocities were about 50% of normal values. Fig 2B gives (fig 2A) . The dotted area represents the range of peak frequencies for both groups. It may be observed that both groups can easily be separated because none of the frequency peaks of patients overlaps with those of normals and the frequency difference is significant. The additional frequency peaks at 8 to 10 Hz seen in the power spectra of some normals and some patients, coincide with the physiological tremor rate.
As can be seen from the power spectra of fig 2 Patients with peroneal muscular atrophy often present signs of dorsal column atrophy as with a slow peripheral nerve conduction velocity.5
Therefore we studied patients with isolated dorsal column lesions who showed neurological defects similar to those of patients with tabes dorsalis and to those in normal subjects after ischaemic blocking of group I afferents of the leg muscles. Clinically they presented with loss of deep sensation and reduced position sense in ankle and knee joints. However, these patients with a dorsal column lesion in our study had an intact spinal stretch reflex pathway as shown by preservation of the electrically induced H-reflex. In agreement with the segmental stretch reflex hypothesis for rapid balancing movements, these patients with dorsal column lesions showed the typical frequency peak of normals when standing on a seesaw. Fig 4 shows A predominant sway frequency around 3 Hz, comparable to that of peroneal muscular atrophy patients, was also found in patients with late cortical cerebellar atrophy. In contrast to the findings in the patients with peroneal muscular atrophy, the postural oscillations in this disease also were present while standing on a stable floor. '5 These oscillations in the cerebellar patients, who had normal nerve conduction velocities, are suggested to be the result of delayed long latency reflexes (unpublished observations). The 
